Prevalence of arthritis and joint pain in the oldest old: findings from the Newcastle 85+ Study SIR-Arthritis is a condition strongly associated with age, yet surprisingly few comprehensive studies to date have examined how arthritis affects the oldest old-those aged 85 years and older, who will number 3.3 million in the UK by 2033 [1] . As the prevalence of musculoskeletal disease increases with age [2, 3] , and musculoskeletal pain is one of the leading causes of age-related disability [4] , increasing longevity is likely to have major consequences for older people's quality of life and service provision in the UK. Estimates for arthritis in the 85 + group range from 24.2 to 57.1% [5, 6] , with shoulder disorders being common [7] . Prevalence of joint pain in those over 85 years old is estimated between 12.9 and 57.0%, with painful joints more likely to be in the lower limb [3, [7] [8] [9] [10] [11] . However, only one of these studies is UK based. We present baseline findings on the prevalence of arthritis and of joint pain from the Newcastle 85+ study [12] , an unselected cohort of 1,029 individuals born in 1921.
Methods Study design and population
A prospective observational cohort study of 85 year olds (1921 birth cohort) from general practices in Newcastle upon Tyne and North Tyneside Primary Care Trusts. Full details of the study design, recruitment and data collected have been published previously [12] . Data were gathered by two methods -(i) general practice record review (GPRR) and (ii) a multidimensional health assessment (MDHA) conducted by trained research nurses in the participants' own home or institution.
Full ethical approval was obtained for all parts of the study from Newcastle and North Tyneside Local Research and Ethics Committee. This work is supported by a joint grant from the Medical Research Council and the Biotechnology and Biological Sciences Research Council (G0500997). The funders had no role in the design and analysis of this study.
Data collection
Socioeconomic data and information regarding joint pain were obtained at the MDHA. The GPRR ( paper and electronic records) provided lifetime prevalence of arthritis, as the reliability of self-report in a population with high levels of impaired cognition is questionable [13] [14] [15] [16] .
Full details of methods are provided in Supplementary data in Age and Ageing online, Appendix 1.
Statistical analysis
Lifetime prevalence of arthritis and the point prevalence of joint pain are presented using frequencies and percentages and the total number of painful joints as a median and inter-quartile range (IQR). Gender differences in arthritis prevalence and joint pain were assessed using a Chi-square test and in the total number of painful joints by MannWhitney U test. SPSS 16.0 was used for all analyses.
Results
One thousand and four hundred and fifty-three eligible individuals were identified, of whom 1,040 (71.6%) participated in the study, with 1,029 completing the GPRR and 845 also undertaking the MDHA. Comparing participants with both complete GPRR and MDHA (n = 845) to those with GPRR only (n = 184) suggested men were more likely to participate in MDHA plus GPRR than GPRR only (37.8 versus 27.2%, P = 0.007) as were individuals with a diagnosis of 'any arthritis' (67.3 versus 56.6%, P = 0.005) and osteoarthritis (OA) (53.5 versus 44.6%, P = 0.003).
Sociodemographic data
Sixty-two percent of the cohort were women and 99.6% were white. A total of 64.2% had a history of smoking (5.7% current) and 9.8% were classed as obese (BMI ≥30 kg/m 2 ). Over three-quarters lived in standard housing, 12.8% in sheltered accommodation and 10.2% in institutionalised care.
Prevalence of arthritis
The lifetime prevalence of 'any arthritis' was high, occurring in 673 participants [65.4% (95% CI: 62.5-68.3)], and was more common in women than men (69.1 versus 58.8%, P = 0.001) ( Table 1) .
OA was common and occurred in 534 participants [51.9% (95% CI: 48.8-54.9)], and was more common in women than men (57.1 versus 42.5%, P < 0.0001). Table 1 outlines the lifetime prevalence of arthritis in more detail. Bilateral OA was common: hip 52.8% (95/180), hand 53.9% (41/76), knee 49.2% (155/315), while unilateral hip, knee and hand OA tended to occur on the right side.
One hundred and thirty-nine (13.5%) participants had undergone either a hip or knee replacement, occurring more frequently in women (15.6 women versus 9.8% men, P = 0.008). Hip replacement had occurred in 8.1% of participants with 22.9% having bilateral replacements. Knee replacements were slightly less common (6.2% of participants) but more often bilateral (32.8%).
Prevalence and distribution of joint pain
Eight hundred and three participants completed the section on joint pain. A total of 63.1% (95% CI: 59.8-66.5) reported joint pain in the last month. Women reported any pain more often than men (67.7 versus 55.8%, P = 0.001), though men (71.5%) and women (71.8%) were equally likely to report joint pain occurring on most days of the last month.
In individuals who experienced pain on most days of the last month, this was most likely to be knee pain (64.6%), then shoulder (30.7%), lower back (28.2%), hip (24.6%) and hand (24.3%) (Figure 1) . Pain was more prevalent in women across all 11 joint areas but the gender difference was only statistically significant for foot (P = 0.002), neck (P < 0.0001), ankle (P = 0.01) and lower back pain (P = 0.001). In those reporting pain on most days in the last month, women had a higher median number of painful joints (women: 3, IQR: 2-5; men: 2, IQR: 1-3; P = 0.001).
Though many participants identified the knee as the most painful joint, the foot, ankle and lower back had the highest pain score. Women reported higher median pain scores for all joints with the exception of the shoulder and foot.
See Supplementary data in Age and Ageing online, Appendix 2.
Discussion
We found the lifetime prevalence of arthritis in 85 year olds to be 65.4%, occurring more commonly in women. Knee OA and cervical spondylosis were the most common diagnoses. Joint pain in the last month was reported by 63.1% and was more prevalent in women in all 11 joint areas assessed.
Our Dunlop et al. 35.5% of women and 24.2% of men [6] . There may be a number of explanations for this. First, the Newcastle 85+ study reported lifetime prevalence rather than a period prevalence in the last 12 months. Second, Dunlop et al. required individuals to have consulted a doctor regarding their arthritis and hence, this group will most likely have been symptomatic and sought medical help, and contributed to the substantially lower occurrence than that of Lawrence. Third, in contrast to self-reported arthritis in other studies, we used medical record data, since previous research has shown self-reported disease can often be inaccurate, particularly for arthritis, which is underestimated by older people [14] . OA was most commonly found in the knee joint followed by the hip and hand, similar to that found in another study of 85 year olds [7] . Almost two-thirds of our population reported joint pain in the last month, with 71.7% reporting pain occurring on most days of the month. This is marginally higher than previous population studies including those aged 85+: UK 56.9% (women 64.5%, men 44.2%) and 53.6% (women 58.3%, men 39.6%), Netherlands 57% (women 62%, male 47%), Sweden (women 48.7%, men 12.9%) [3, 7, 8, 11] , although in common we found women reported more joint pain. Other population based studies, assessing lower limb pain only, also reported lower estimates but observed the same gender pattern [9, 10] . Knee pain was the commonest joint pain reported in our study, confirming others [8] . vanSchaardenburg reported high levels of shoulder and lower back pain, these being the second and third most commonly reported painful areas in our study [7] . It is likely that the shoulder pain we report often represents soft tissue problems rather than primary OA.
There are aspects of our study that merit a degree of caution. First, our population was urban and second, we only enquired about arthritis. Third, individuals with arthritis recorded at GPRR were more likely to participate in the MDHA and therefore be asked about joint pain, which may have led to its overestimation.
The strengths of the study were the success in securing representative recruitment, particularly those living in institutions. And though 99.6% of our sample was white, this is comparable with the 2001 census where 98.5% of those aged 80 years and over in England were white [17] . Our use of a single year birth cohort meant that a comprehensive picture was obtained of the spectrum of health within this age group, unconfounded by age differences and secular trends.
Establishing the impact of arthritis on disability, health and well-being and healthcare use, is fundamental before we can determine treatment approaches and measure their success; particularly in the presence of multimorbidity in this age group [18] . The economic burden of musculoskeletal disease in the oldest old is potentially huge and its management presents a major challenge [19] .
Key points
• Arthritis and joint pain are highly prevalent in the oldest old.
• Knee OA and cervical spondylosis were the most common diagnoses.
• In the 11 joint areas studied, pain occurred more frequently in women in all areas.
• Women reported a higher total number of painful joints than men.
• A total of 13.5% of participants had undergone either a hip or knee replacement. 
